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INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 
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DETAILED ACTION 

Status of the Application 

1. Applicant's response filed on January 29, 2010 is acknowledged. Claims 1-1 1 and 13-17 
are currently pending. In the response, Applicant canceled claim 12. 

As discussed below, Applicant's cancellation of claim 12, the arguments filed on January 
29, 2010, and the evidence submitted under 37 CFR 1.132 on March 15, 2010 were sufficient to 
overcome all of the previously made rejections and objections, and, accordingly, they have been 
withdrawn. 



Information Disclosure Statement 

2. Applicant's submission of Information Disclosure Statements on August 26, 2009, 
October 20, 2009, March 3, 2010, March 15, 2010, and April 13, 2010 is acknowledged. Signed 
copies are enclosed. 

It is noted that several non-patent literature references were not considered, because their 
citations do not comply with 37 CFR 1.98(b)(5), which requires a date of publication or public 
availability. 

Also, non-patent literature reference #2 on the IDS filed on April 13, 2010 was not 
considered, because a concise explanation of the relevance, as it is presently understood by the 
individual designated in 37 CFR 1.56(c) most knowledgeable about the content of the 
information, has not been provided for this non-English language document as required by 37 
CFR 1.98(a)(3). 
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It is further noted that Applicant states in the response that non-patent literature 
documents 1, 2, and 8, which were cited on the IDS filed on July 15, 2009 and not considered 
previously, are from an invalidation trial proceedings and are not publications (page 7). 
Applicant argues that the citation of these documents on an IDS does not require inclusion of a 
date, and, therefore, these document should have been considered (page 7). This argument was 
not persuasive, because 37 CFR 1.98 makes clear that any non-patent literature information cited 
on an IDS must include a date (i.e., a publication date or a public availability date). Since the 
citations of the non-patent literature documents do not include this information, the references 
have not been considered. 

Finally, it is noted that the IDS filed on July 15, 2009 has been corrected to list the 
publication year of non-patent literature citation #6 (Mukai et al.). 

Response to Amendment 

3. The declaration under 37 CFR 1.132 filed March 1 5, 20 1 0 is sufficient to overcome the 
rejection of claims 1-7 and 9-16 under 35 U.S.C. 103(a) as being unpatentable over Rabbani in 
view of Notomi and further in view of Nagamine and the rejection of claims 8 and 17 under 35 
U.S.C. 103(a) as being unpatentable over Rabbani in view of Notomi and further in view of 
Nagamine and further in view of Kool. The evidence presented in the declaration filed on March 
15, 2010, when considered with the evidence previously submitted and summarized in 
Applicant's response filed on January 29, 2010 (see pages 18-24), establishes that the use of 
primers having the claimed structural features results in unexpectedly improved amplification 
specificity and efficiency. 
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Response to Arguments 

4. Applicant's arguments, see page 7, filed on January 29, 2010, regarding the objection to 
claim 12 have been fully considered and are persuasive. As noted by Applicant at page 7, the 
cancellation of claim 12 renders the previous objection moot, and, accordingly, it has been 
withdrawn. 

Applicant's arguments, see pages 7-12 and 18-24, filed on January 29, 2010, regarding 
the rejection of claims 1-7 and 9-16 under 35 U.S.C. 103(a) as being unpatentable over Rabbani 
in view of Notomi and further in view of Nagamine, have been fully considered and are 
persuasive. As noted by Applicant at pages 7-9, the methods of Rabbani comprise a strand 
displacement mechanism that differs from the strand displacement mechanism of the methods of 
Notomi and Nagamine. Accordingly, the ordinary artisan would not have been motivated to 
combine the teachings of Notomi and Nagamine with those of Rabbani. Also, as noted by 
Applicant at pages 10-12, the evidence presented in the declaration filed on March 15, 2010, 
when considered with the evidence previously submitted and summarized in Applicant's 
response filed on January 29, 2010 (see pages 18-24), establishes that the use of primers having 
the claimed structural features results in unexpectedly improved amplification specificity and 
efficiency. Since Applicant's arguments were persuasive, the rejection has been withdrawn. The 
rejection of claims 8 and 17 under 35 U.S.C. 103(a) as being unpatentable over Rabbani in view 
of Notomi and further in view of Nagamine and further in view of Kool has also been withdrawn 
in view of the aforementioned arguments filed on January 29, 2010. 
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EXAMINER'S AMENDMENT 

5. An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Douglas Mueller (Reg. No. 30,300) on May 6, 2010. 

The application has been amended as follows: 
In the claims: 

1 . (currently amended) A process for synthesizing a nucleic acid complementary to a target 
nucleic acid sequence in a template nucleic acid, which comprises the steps of: 

(a) annealing a primer to said template nucleic acid and synthesizing a complementary 
nucleic acid comprising the complementary sequence of said target nucleic acid sequence by a 
primer extension reaction, 

wherein the primer comprises in its 3'-end portion a sequence (Ac') that hybridizes to a 
sequence (A) in the 3 '-end portion of the target nucleic acid sequence, and in the 5 '-side of said 
sequence (Ac'), a sequence (B') that hybridizes to the complementary sequence (Be) of a 
sequence (B) positioned in the 5 '-side of said sequence (A) on the target nucleic acid sequence, 

wherein in the absence of an intervening sequence between said sequences (Ac') and (B'), 
X is in the range of 10 to 30, (X-Y)/X is in the range of -1 .00 to 0.75, and (X+Y) is in the range 
of 30 to 50, in which X denotes the number of bases in said sequence (Ac'), and Y denotes the 
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number of bases in a region flanked by said sequences (A) and (B) on the target nucleic acid 
sequence, and 

wherein in the presence of an intervening sequence between said sequences (Ac') and 
(B'), X is in the range of 10 to 30, {X-(Y-Y')}/X is in the range of -1 .00 to 0.75, and (X+Y+Y) is 
in the range of 30 to 50, in which X and Y have the same meanings as above, and Y' denotes the 
number of bases in said intervening sequence; 

(b) hybridizing the sequence (B') positioned in the 5'-side of the complementary nucleic 
acid synthesized in step (a) with the sequence (Be) on the same complementary nucleic acid, 
thereby allowing the portion of said sequence (A) on the template nucleic acid to be single- 
stranded, and 

(c) annealing another primer having the same sequence as said the primer used in step (a) 
to the single-stranded sequence (A) portion of the template nucleic acid from step (b) and 
conducting a strand displacement reaction, thereby displacing the complementary nucleic acid 
synthesized in step (a) by the complementary nucleic acid newly synthesized with said another 
primer, and wherein steps (a), (b) and (c) are carried out in an isothermal condition. 

9. (currently amended) A process for amplifying a target nucleic acid sequence in a double- 
stranded template nucleic acid, which comprises the steps of: 

(a) annealing first and second primers to first and second template nucleic acids of a 
double-stranded template nucleic acid, respectively, and synthesizing first and second 
complementary nucleic acids comprising the complementary sequence of said target nucleic acid 
by a primer extension reaction, respectively, 
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wherein the first primer comprises in its 3'-end portion a sequence (Ac') that hybridizes to 
a sequence (A) in the 3 '-end portion of the target nucleic acid sequence in the first strand of the 
double-stranded template nucleic acid, and in the 5'-side of said sequence (Ac'), a sequence (B') 
that hybridizes to the complementary sequence (Be) of a sequence (B) positioned in the 5 '-side of 
said sequence (A) on said target nucleic acid sequence, 

wherein in the absence of an intervening sequence between said sequences (Ac') and (B'), 
X is in the range of 10 to 30, (X-Y)/X is in the range of -1 .00 to 0.75, and (X+Y) is in the range 
of 30 to 50, in which X denotes the number of bases in said sequence (Ac'), and Y denotes the 
number of bases in a first region flanked by said sequences (A) and (B) on the target nucleic acid 
sequence, 

wherein in the presence of an intervening sequence between said sequences (Ac') and 
(B'), X is in the range of 10 to 30, {X-(Y-Y')}/X is in the range of -1 .00 to 0.75, and (X+Y+Y) is 
in the range of 30 to 50, in which X and Y have the same meanings as above, and Y' denotes the 
number of bases in said intervening sequence, 

wherein the second primer comprises in its 3'-end portion a sequence (Cc') that hybridizes 
to a sequence (C) in the 3 '-end portion of the target nucleic acid sequence in the second strand of 
the double-stranded template nucleic acid, and in the 5'-side of said sequence (Cc') a sequence 
(D') that hybridizes to the complementary sequence (Dc) of a sequence (D) positioned in the 5'- 
side of said sequence (C) on said target nucleic acid sequence, 

wherein in the absence of an intervening sequence between said sequences (Cc') and (D'), 
X is in the range of 10 to 30, (X-Y)/X is in the range of -1 .00 to 0.75, and (X+Y) is in the range 
of 30 to 50, in which X denotes the number of bases in said sequence (Cc'), and Y denotes the 
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number of bases in a second region flanked by said sequences (C) and (D) on the target nucleic 
acid sequence, and 

wherein in the presence of an intervening sequence between said sequences (Cc') and 
(D'), X is in the range of 10 to 30, {X-(Y-Y')}/X is in the range of -1.00 to 0.75, and (X+Y+Y) 
is in the range of 30 to 50, in which X and Y have the same meanings as above, and Y' denotes 
the number of bases in said intervening sequence; 

(b) hybridizing the sequences (B') and (D') positioned in the 5'-side of the first and 
second complementary nucleic acids synthesized in step (a) with the sequences (Be) and (Dc) on 
the same complementary nucleic acid, respectively, and thereby changing converting t he 
portions of said sequences (A) and (C) on the first and second template nucleic acids into a 



(c) annealing additional primers having the same sequence as said primers used in step 
(a) to the single-stranded sequence (A) and (C) portions of the first and second template nucleic 
acids from step (b) and conducting a strand displacement reaction, thereby displacing the first 
and second complementary nucleic acid synthesized in step (a) by the complementary nucleic 
acids newly synthesized with said additional primers, and wherein steps (a), (b) and (c) are 
carried out in an isothermal condition. 



6. The following is an examiner's statement of reasons for allowance: The instant claims are 
drawn to an isothermal nucleic acid amplification method that utilizes primers that have a 3' 
target- specific portion and a 5' portion that hybridizes to a portion of the extension product 




h strands, respectively, to single-stranded form, and 



Reasons for Allowance 
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generated by polymerase-mediated extension of the primer to form a self-complementary portion 
that permits subsequent displacement of the extension product by an unextended primer having 
the same sequence. The claimed methods also impose particular length requirements on: (i) the 
3 '-target specific portion of the primers, (ii) the optional intervening sequence located between 
the 3' target-specific portion of the primers and the 5' portion of the primers, and (iii) the region 
flanked by the portions of the target nucleic acid that are targeted by the 3' and 5' portion of the 
primers. 

The closest prior art is that of Rabbani et al. (EP 0 971 039 A2; cited previously), which 
teaches an isothermal amplification method that utilizes primers having a 3' target-specific 
portion and a 5' portion that hybridizes to a portion of the extension product generated by 
polymerase-mediated extension of the primer to form a self-complementary portion that permits 
subsequent displacement of the extension product by an unextended primer having the same 
sequence (see Figure 1 and Example 1). The primers utilized in the methods of Rabbani do not 
satisfy the additional structural requirements set forth in the instant claims 1 and 9, however. As 
discussed above, Applicant has demonstrated that the use of primers having the claimed 
structural features unexpectedly results in improved amplification specificity and efficiency. 
Accordingly, the claimed methods are novel and unobvious. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 
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Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Angela M. Bertagna whose telephone number is (571)272-8291. 
The examiner can normally be reached on M-F, 9- 5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Kenneth R Horlick/ 

Primary Examiner, Art Unit 1637 

/Angela M Bertagna/ 
Examiner, Art Unit 1637 



